In somie recent plant analyses difficulty was encountered in obtaining conisistenit results for copper. The cause of this inconsisteney was found to be associated with the method used for ashino the plant material. This paper contains the results of an experiment to ascertain the effect of different ashing procedures for the determination of copper in tomato anid alfalfa plant materials.
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Ashing procedure DRY ASHING Two-gram samples were ignited in a mnuffle furnace at 4500 anid 6500 C. for different periods of time. Porcelain, platinum, anid silica dishes were used for ashing. The ash was dissolved in 15 ml. of 1 : 1 hydrochloric acid anid evaporated to about 5 ml. on an electric hot plate.
WET ASHING Three mixtures were used for wet digestions: nitric and sulphuric acids, 30 per cent. hydrogen peroxide and sulphuric acid, and selenium and sulphuric acid.
In the nitric acid digestion 3 ml. of conceintrated sulphuric acid was used for each gram of dry plant material, a total of 50 inl. of concentrated nitric acid was added in four portions, the mixture being evaporated to white fumes and cooled between successive additions. A description of this well-known procedure is given by PIPER (7). LINDNER and HARLEY (5) recently described a procedure usilng 30 per cent. hydrogen peroxide. The digestion is rapid and easily miianipulated. Sulphuric acid is used with successive additions of small amiounts of the peroxide. A mixture of three ml. of coneentrated sulphuric acid with one gram of dry plant material is heated to partially decompose the organic matter and the digest is then cooled. In the present study three ml. of peroxide was added and a small flame used for digestion to white fumes after which the mixture was cooled. This was repeated with one ml. of hydrogen peroxide and with four to six additions of five drops of the peroxide.
Selenium is frequently used to catalyze the oxidation of organic miiatter with sulphuric acid prior to nitrogen determinations. This method is also suitable when copper is to be determined. Six ml. of concentrated sulphuric acid was used for a gram of plant material. To this was added one gram of potassium sulphate and 0.5 gram of powdered selenium. The selenium need not be weighed accurately. The solution clears in about 30 minutes, and no further digestion is necessary for copper determination.
In each of these wet digestions the sulphuric acid must be neutralized prior to analysis for copper. This requires a rather large amount of alkali which may carry an appreciable quantity of copper. A neutralized blank more than compensates for this added copper because the blank always requires more hydroxide for neutralization than the plant solution. The reagent-copper subtracted from the total copper obtained gives too low a value for the plant material. This error can be avoided by using copper-free (double-distilled) ammonium hydroxide for neutralization. This procedure has given consistently reliable results.
Determination of copper Several miiethods are available for the determination of small amounts of copper in plant materials (9) . One of the most satisfactory is the colorimetric procedure based on the use of sodium diethyldithiocarbamate which forms the strongly-colored copper carbamate. HADDOCK and EVERS (4) Several hundred determinations have been made in the laboratory using a modification of the SHERMAN and McHARGUE (8) procedure. The acid solutions of the digested samples are passed through acid-washed filter paper and neutralized with copper-free ammonium hydroxide, using methyl red as an indicator. Two ml. of N hydrochloric acid are added, the solution transferred to a separatory funnel, and double-distilled water added to make a volume of 50 ml., as indicated by a rough graduation on the separatory funnel. This volume need not be exact. If more than 0.03 mg. of copper are present in the sample, the acid solution of the plant ash should be made to 50 ml. in a volumetric flask and a suitable portion of this taken for neutralization and subsequent analysis.
To the solution in the separatory funnel add 25 ml. of citrate buffer (8), 0.5 ml. of concentrated ammonium hydroxide, and 10 ml. of 0.1 per cent. sodium diethyldithiocarbamate in water. Extract the copper carbamate formed with four successive portions of 2.5 ml. of carbon tetrachloride. Colorimetric comparisons can be made with a photoelectric colorimeter and a blue filter with maximum transmission at 410 mp. The preparation of the standard curve for copper is described by SHERMAN and MCHARGUE (8) .
Sodium diethyldithiocarbamate in water solution is quite stable. A solution kept in the laboratory for 60 days showed no tendency to deteriorate. With special precautions it may be kept much longer (7 
